This paper examines the use of digital video in order to enhance professional development for online and blended learning programs in higher education, with particular reference to initial teacher education (ITE). While digital observation in the context of teacher education has been the subject of some discussion, the technology considered in this article is relatively new. Swivl is an innovative technology which allows for nonintrusive digital observation of, for example, school placement. The benefits of using digital observation for professional development are numerous, including the recording of information that may not otherwise be captured and allowing for the retaining of that information for reflection and analysis purposes. This paper assesses the potential benefits for both staff and students who work in an online and blended learning environment, as well as identifying some challenges this technology may present. The paper places a particular focus on the practical application of Swivl technology in a blended learning postgraduate program for ITE in Ireland. The aim of this paper is twofold: (1) to explore the use of an innovative technology called Swivl for online or blended higher education and (2) to present an overview of a proposed pilot study in which a randomized controlled trial group of student teachers (N = 50) will use Swivl to self-reflect during school placement. A second paper, in early 2019, will provide a detailed analysis of the impact of the use of digital technology in a treatment group as part of the pilot study.
INTRODUCTION
Technological advances have the potential to play a central role in enhancing teacher education in a number of respects. First, digital technologies and online learning can improve access to teacher education, allowing those who were constrained due to financial or logistic barriers to participate (Anderson and Elloumi, 2004; Ololube et al., 2017) .
Second, technological developments have the potential to enhance the effectiveness of teaching practice. Alongside coursework, the Organization for Economic Cooperation and Development (2009) highlighted that classroom observations are a key source of evidence for teacher evaluation and professional development. Many student teachers long for more hands-on experiences in the classroom, particularly for the opportunities to enhance skills and develop reflective thinking (Cochran-Smith and Power, 2010; Zeichner, 2012) . Digital technologies provide significant opportunities, given that in-person observation may be limited in what is captured and may not accurately reflect that teacher's capacity, in some cases due to increased stress (Aubusson et al., 2007) . In any case, in-person observations do not allow student teachers to see themselves, thus limiting their opportunity for self-reflection. Digital observation through Swivl can allow more meaningful and reflective teaching practice experiences. Research indicates that teachers can better understand and examine the complexities of their classroom and critically evaluate their own practice using digital observation (Hartford and MacRuairc, 2008; Chilton and McCracken, 2017; Osmanoglu, 2016) . Video technology used synchronously and asynchronously can extend the quality of classroom observation, analysis, and reflection for teachers (Donlon, 2017; Dyke et al., 2008; Lebak, 2017; Mabunda, 2013) .
Third, digital technologies can enhance the efficiency of teacher education -in particular, through reducing some of the financial and logistical constraints of traditional classroombased teacher education and in-person teaching practice observation. Finally, through the seamless integration of digital technologies in teacher education and teacher practice, teachers are learning firsthand of the benefits of online and blended learning approaches.
In Ireland, as elsewhere, policy makers are increasingly embracing the potential for digital technologies and online learning to enhance teaching and learning, right across the education system (DES, 2013; DES, 2017; European Commission, 2015) . Equipping student teachers with the skills and confidence to seamlessly embed technology into their teaching is fundamental if broader policy goals are to be achieved (McCoy et al., 2016) .
Ireland is an interesting case study for a number of reasons. Recent times have seen growing concerns over a shortage of qualified primary and secondary school teachers (Irish Times, 2018) . In March 2018, the Minister for Education established a Teacher Supply Steering Group to examine shortages in key subject areas in science, technology, engineering, and mathematics (STEM), digital learning, and foreign languages. Digital technologies such as Swivl, integrated into online and blended learning programs, can allow greater access to teacher education, particularly for those constrained by financial barriers or geographical location. Hence, Swivl technology can support both a timely response to critical teacher shortages and policy objectives on widening access to teacher education and promoting the diversification of the teaching profession (Darmody and Smyth, 2016) .
Hibernia College is the first accredited blended learning college in Ireland and provides the largest number of primary teachers in the country. For nearly 20 years, the private college has been exploring new and innovative ways to enhance the way teachers learn the professional requirements of teaching. The use of Swivl technology is the latest innovation, allowing student teachers to fully engage with their teaching practice and learn through self-reflection.
Ireland is also interesting, as recent years have seen significant policy focus and investment in enhancing digital technologies and digital education across primary and secondary schools. The Action Plan for Education (2018) and Digital Learning Planning Guidelines (2017) envisage digital technologies as being embedded across the entire curriculum and central in enhancing the quality of teaching and learning. Research shows that school leaders and teachers alike have highlighted the benefits of digital technologies in the classroom, enhancing and expanding teaching and learning methodologies (McCoy, 2016) . However, research also shows that teacher skills and confidence in using digital technologies serve as a barrier (McCoy et al., 2016) . The integration of Swivl and other technologies into teacher education have significant potential to enhance the capacity and confidence of teachers to innovate and evolve as new technologies emerge. These developments can thus support broader policy objectives around transforming teaching, learning, and assessment for all learners.
THE PILOT: TRIALLING TECHNOLOGY FOR THE ENHANCEMENT OF SELF-REFLECTION
digital technology being used is Swivl (see www.swivl.com), an innovative technology that allows for nonintrusive digital observation of practice. Video reflection has been found to optimize the learning experience as well as result in higher levels of immersion in and motivation for genuine teaching reflection (Nagro and deBetterncourt, 2018) . Swivl functions through a moveable base in which an iPad or tablet is placed. The student teacher wears a small device on a lanyard that captures audio and contains a tracker which allows the Swivl to automatically adjust position as the teacher moves around the classroom. To use the Swivl, the student teacher must start the video camera on the iPad or tablet and the Swivl will do the rest. With Swivl, there is also the opportunity to use additional cameras and markers to allow more to be seen and heard (e.g., pupil conversations). Swivl has the potential to allow for synchronous and asynchronous observation and for school placement supervisors to give specific feedback for professional development and to engage in conversations about their practice. It allows student teachers to reflect upon their own practice by watching videos and allows them to collaborate, connect, and converse with their placement supervisor (Chilton and McCracken, 2017) .
The proposed study was developed from research (Kane et al., 2016) at Harvard University called The Best Foot Forward (BFF). The BFF used a video-based teacher (n = 347) evaluation system among a group of individuals who were randomly assigned to treatment and control groups. The treatment group submitted their own recorded class videos instead of the more traditional in-person observations. The treatment group was given control over which lessons (three out of an average of 13 recordings) would be submitted for observation, therefore using the video to put their "best foot forward." Overall the findings showed that video-based observations generated larger improvements in student achievement than in-person observations (Kane et al., 2016) . This research highlighted the benefits for teachers, school administrators, and ITEs (Kane et al., 2016) .
For teachers, the findings showed that the use and selection of videos allowed for greater self-reflection among the treatment group. In fact, the study shows this group to be more self-critical, rating their instruction lower than the control group. This may be due to the fact that teachers in this group had to choose from a set of recorded lessons which may have led them to record more lessons (Kane et al. 2016) . Teachers in the treatment group also reported feeling more supported by their supervisors and found video observations to be fairer than the traditional in-class observation method.
Other international studies concur that video technology demonstrates clear benefits for preservice teacher development and show how, using video-based examples, teachers can more easily examine the complexities of their classroom and critically evaluate their practice (Harford and MacRuairc, 2008; Chilton and McCracken, 2017; Osmanoglu, 2016) .
The Teaching Council (2017) states that during school placement ITEs should allow for the development of a more reflective, enquiry-oriented approach to school placement. Thus, this pilot will explore how digital observation impacts student teachers' (n = 50) selfreflection in a randomized control trial. In their paper, Chilton and McCracken (2017) highlighted the opportunities for reflective practice using Swivl technology. Thus, it is both timely and necessary to examine how digital observation enhances self-reflection in professional practice. During school placement, Swivl will allow student teachers to record lessons during school placement and self-reflect while playing back the footage in order to ascertain how effective or ineffective their lesson was. This pilot will seek to understand:
1. To what extent does the use of digital recordings to reflect on practice (a) result in changes in student teachers' self-efficacy around teaching and (b) enhance student teachers' self-reflective skills? 2. How does the assessment by the school placement supervisor compare with an assessment of the digital recordings compiled by the student teacher? Are the two approaches capturing the same criteria?
PARTICIPANTS
A total of 110 students self-selected to take part in the research during their second school placement. A randomized control trial sample of student teachers (n = 50) were assigned to matched treatment (n = 25) and the control groups (n = 25). The following criteria were utilized for the selection: (1) sex, (2) teaching practice grades, and (3) the type of school (e.g., designated disadvantaged, nondisadvantaged). Student teachers choose their own schools for school placement and thus the schools are generally in their own locality with principals often prioritizing past pupils.
PILOT METHODOLOGY
A mixed method approach is being used to fully understand the experiences of learners undertaking this new approach. The first research question will be answered via data collected through (a) a survey before school placement, (b) a survey after school placement, and (c) an interview after school placement (via Blackboard Collaborate, an online collaboration platform). The second research question will be answered through a review of the treatment group (n = 25) recordings and subsequent written reports by school placement tutors. The student teachers will not have access to any additional feedback or written reports so that there is no impact on the formal assessment that is taking place. The Hibernia College school placement tutors will compare evaluations of student teacher placements using the video technology and evaluations through the traditional in-person classroom observations. During the data collection phase the Swivl camera will be given to the treatment group (n = 25) and placed at the back of the classroom. The student teacher will wear a lanyard containing a tracking mechanism which allows the camera to follow them as they move around the classroom. The lanyard contains a microphone so that the teacher and pupil responses can be heard clearly. While the focus of the camera will be on the teacher, pupil's faces and responses in the classroom may be seen and heard on the camera, which is why informed parental consent is compulsory for all pupils participating. In a situation where some parents do not give consent, it is up to the school principal and/or Board of Management (i.e., a board of management manages the school on behalf of the patron) to decide how best to proceed. They can, for example: (1) only use the Swivl camera when the pupil(s) who do not have parental consent are not in the classroom or (2) decide not to use the Swivl camera and thus remove themselves from the research project.
Student teachers will be provided with information and a PowerPoint presentation on how to inform the pupils in their class about the research in an age-appropriate manner. A webinar will be provided for students to give them information on how to set up the Swivl and to answer any questions that they may have. During the five weeks where the treatment group will be teaching in the classroom, they will use the Swivl software to record three lessons: one at the beginning (week 2), one in the middle (week 4), and one at the end (week 6). An e-mail prompt will be sent to the treatment group at the beginning of weeks 2, 4, and 6 in order to remind them about recording one lesson that week.
ETHICAL CHALLENGES
Many of the concerns around the use of digital video in classrooms relate to ethical standards and the protection of all participants. For this study, ethical approval was granted by Hibernia College Ethics Committee and the researchers will follow the British Education Research Association (2018) ethical guidelines for research in education.
Student teachers will sign a confidentiality agreement whereby they confirm that they will not share any videos with other student teachers. All of the video recordings will be saved onto the tablet and uploaded to an Amazon Cloud storage server based in the EU via a secure connection called the Swivl Cloud service. Recorded video data will be stored on an SD card in the tablet. To ensure privacy, the tablet and the SD card will be encrypted and secured with a pin. The transfer of video between the tablet and the cloud storage server will be over a secure SSL connection. Student teachers will be made aware that any recording made using the kit will belong to Hibernia College and will be permanently deleted after 30 days. Student teachers will be informed that any copying or sharing of any recorded video material from the tablet to any other device, service, or e-mail account is strictly prohibited and would result in penalties under the data protection act (General Data Protection Regulation, 1988 . Student teachers will be signing a confidentiality agreement whereby they acknowledge that they cannot share any video content nor can it be used for any other purpose. When the project is complete, all video recordings will be permanently deleted from the tablet and from the cloud storage after 30 days.
POTENTIAL FOR INNOVATION IN ONLINE AND BLENDED LEARNING
Swivl could potentially have many benefits for innovation in online and blended learning.
Kansas State University (KSU) is a prime example of innovation through the successful integration of Swivl in an online environment. Prior to using Swivl, KSU placed over 400 student teachers in schools for three early field experiences, and this culminated in nearly 2000 placement visits each year (Allen et al., 2014) . (Allen et al., 2018) . Notwithstanding these barriers, they have found that capturing teaching via video and storing it in an unlimited cloud-based storage facility has allowed for sustained, ongoing dialogue in an environment that facilitates the growth process of preservice teachers (Allen et al., 2018) .
CONCLUSION
In this paper, we discussed the current understanding of digital observation for professional development in blended and online learning environments and how Swivl technology may provide important opportunities in teacher education. This paper presented a study using Swivl digital video in teacher education in one college in Ireland, Hibernia College. A randomized control study is currently underway, in which student teachers are assigned to matched treatments (using Swivl technology) and control (inperson observation) groups. Mixed method data is being collected through surveys with student teachers before and after school placement and an interview after placement.
Written reports from school placement tutors will also form part of the evidence. A second paper in early 2019 will provide a detailed analysis of the results of the study.
Digital technologies such as Swivl can support policy objectives on widening access to teacher education and enhance efficiencies in the provision of teacher education. There has also been much policy focus on digital technologies in the classroom, aiming to embed digital technologies across the entire curriculum and enhance the quality of teaching and learning. However, the successful integration of digital technologies in classrooms depends greatly on the skills and competencies of teachers (Howard, 2013; Fraillon et al., 2014; McCoy et al., 2016) . Further, Haydn (2014) argues that it is important to acknowledge that digital skills are not sufficient; teachers need to be sufficiently prepared to use these skills in a "pedagogically effective way" which enhances student learning outcomes. The integration of Swivl and other digital technologies into teacher education can play an important role in achieving these goals.
Finally, while Swivl has been discussed in this paper in relation to teacher education, it is evident that this technology can be used across any profession which is looking for authentic ways to assess and develop real-life practicum experiences. Swivl has the potential to reform the reflective and evaluative processes currently in place for online and blended education environments. However, introducing digital observation to the classroom will not be without its challenges, many of which relate to the importance of high ethical standards, data protection regulations, and the protection of all participants.
Ensuring these risks are fully addressed will be central if the potential of Swivl technology for supporting the development of a more reflective, enquiry-based approach to school placement is to be realized (Teaching Council, 2017) .
